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Organometallic Acene Complexes 
for Electronics Applications
  Organic chemistry has the 
potential for the creation of low-priced 
electronic units (semiconductors), 
such as transistors, sensors, etc. 
Unfortunately, there are a number of problems with classic 
organic semiconductors (acenes such as pentacene), including 
poor solubility and poor stability. One of many possible 
workarounds to these problems is the coordination of these 
organic acenes with metals (for example: iron, manganese, 
or ruthenium) to improve solubility, stability, as well as 
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introduce enhanced electrical properties (smaller band gap), 
redox potentials (electrochemical switches), and new optical 
properties (electrochromism). 
 Organometallic acenes can be synthesized via double 
Friedel-Crafts reactions of arenes and metallocene dicarboxylic 
acid derivatives (such as metallocene anhydrides), dialdehydes, 
or dialcohols. The current method for the synthesis of 
metallocene (especially ferrocene) dialcohols and dialdehydes 
is complicated and low-yielding. Pentamethylruthenocene-
1,2-dicarboxylic acid, [Ru{1,2-C5H3(COOH)2}(Cp*)], can 
be easily synthesized in a multi-step procedure from readily 
available reagents. Ideally, ferrocene-1,2-dicarboxylic acid, 
[Fe{1,2-C5H3(COOH)2}{Cp}], can also be easily synthesized.
 The classic method for synthesis of ferrocene-1,2-
dicarboxylic acid is by reduction, cyclization, and then 
oxidation of ferrocenyl acids (e.g. ferrocenylpropanoic acid) 
(Figure 1).1,2 Mayer et al. cite a high yielding one-step approach 
to the production of 1,2-(a-ketotetramethylene)ferrocene.
3 
Unfortunately, the 1,2-(a-ketotetramethylene)ferrocene could 
not be synthesized by literature conditions (Figure 2). Currently, 
the synthesis of 1,2-(a-ketotetramethylene) ferrocene is 
successful only via cyclization of ferrocenylpropanoic acid. 
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